The posters presented at the IX International Symposium ofthe Society ofToxicologic Pathologists, Toxicologic Pathology ofthe Cardiovascular System, illustrated the wide variety of research activities in which toxicologic pathologists are involved. Those posters specifically covering the cardiovascular system indicated how frequently toxic effects are expressed in this system. Additionally, the poster sessions permitted Symposium participants to review a variety ofexperimental and naturally occurring toxicoses as well as spontaneous lesions encountered in the practice of toxicologic pathology. That toxicologic pathologists are using tools other than standard morphology was demonstrated in the posters reporting the use of immunocytochemistry to elucidate pathogenetic mechanisms and classify tumors. The trend toward mechanistic approaches to investigation of toxicity was evident in several other posters, including those submitted for the Student Investigator Award competition. The winner of this year's Student Investigator Award was John D. Swann for his presentation entitled, "Role of Extracellular Calcium in Oxidative Stress," for which he received renumeration and an engraved plaque. A paper emanating from his presentation will be published at the Society's expense, following peer review, in a future issue. Several posters, summarizing the effectsofdiet modification on toxicologic expression, emphasized the necessity for considering environmental factors when interpreting toxicologic data. The Program Committee, Society members, and Symposium attendees would like to thank those investigators who submitted and presented posters. The diversity and high quality of research activity reflected in the posters presented at the Symposium were indicative ofthe broad scientific interests and research sophistication encompassed in the field of toxicologic pathology.
Since both the rat and the mouse are extremely valuable experimental models which are widely used in biomedical and toxicological research, it is of importance to define and characterize the morphologicalclassificationofhematopoietic disease in these mammalian species. The terminology used to describe hematopoietic neoplasms in rats and mice is quite varied. Many investigators simply refer to the diseases as lymphomas, leukemias, or lymphoreticular disease. Since these species have the potential to be excellent immunomorphologic models for human lymphoproliferative diseases, it is of importance to properly diagnose and characterize hematopoietic neoplasms in the mouse and the rat. The purpose of this report will be to present a biologically accurate, morphologic classification ofhematopoietic neoplasms in the mouse and the rat, which can then be effectively used to properly evaluate and diagnose hematopoietic neoplasms. Although the incidence ofmost types ofhematopoietic neoplasms is higher in the mouse than the rat, the diseases share many similarities between the 2 species. Consequently, the same classification system is proposed for both the rat and the mouse and is based on the Pattengale-Frith classification (Paul K. Pattengale and Charles H. Frith: Immunomorphologic classification of spontaneous lymphoid cell neoplasms in female BALB/c mice. J. Nat!. Cancer Inst. 70: 169-179, 1983 At hepatotoxic doses, APAP also causes renal proximal tubular, bronchiolar, and olfactory epithelial necrosis in the CD-1 mouse. This toxicity has been attributed to activation ofAPAP by several isozymes of cytochrome P 450 (with the ethanol-inducible isozyme IIE1 being most commonly implicated) and in liver, lung, and kidney has been associated with selective covalent binding of APAP to a protein of 58 kD. The purpose of this study was to determine whether the appropriate cytochrome P450 isoenzyme was present in all 4 tissues and if localization of both adduct and damage was similar to the distribution of cytochrome P450 lIE 1. Three-month-old male mice were given APAP (600 mg/kg, po) and killed 4 hr later. The four target tissues were collected for immunohistochemical 10calization ofbound APAP and cytochrome P450 lIE 1. Positive staining with anti-lIE 1 was present in centrilobular hepatocytes, renal proximal tubules, bronchiolar Clara cells, and the basal cells of the olfactory epithelium; bound APAP was present in a similar distribution in all 4 tissues and was present within cells which later undergo necrosis. This suggests that the ability ofa tissue to activate APAP in situ via cytochrome P 450 IIEI determines toxicity and that toxicity is correlated with covalent binding of APAP within a target cell. (Supported by NIH GM31460, ES07163 and the Center for Biochemical Toxicology.)
Role of Extracellular Calcium in Oxidative Stress
J. D. SWANN,· M. W. SMITH, P. C. PHELPS, I. K. BEREZESKY, AND B. F. TRUMP, Department ofPathology, School of Medicine, University ofMaryland and MIEMSS, Baltimore, MD 21201 Exposure ofepithelial cells to reactive oxygen species is a good model for inflammatory conditions involving activated leukocytes and may be a model for reperfusion injury. We have previously reported that a graded concentration-and time-related increase in the concentration of cytosolic ionized calcium ([Ca2+1 J occurs early in the course of injury in adherent PTE cells exposed to xanthine/xanthine oxidase (X/XOD); blebbing and cell death follow this derangement of cellular calcium homeostasis. These observations were made in a medium with a normal concentration of extracellular ionized calcium (:::::: 1.25 mM). This increase in [Ca 2 +]; may be a causative factor in the blebbing and cell death caused by X/XOD. To determine the source of this increase in [Ca2+1, adherent PTE cells were treated with X/XOD in a medium containing no added calcium and 100 JLM EGTA to chelate extracellular calcium. No increase in [Ca 2 +]; was observed over 60 min periods followingexposure to X/XOD. Thus, it appears that, in adherent PTE cells, extracellular calcium is required for an X/XOD-induced increase TOXICOLOGIC PATHOLOGY Naturally occurring myocardial fibrosis in rats is a very common age-related finding seen in both sexes. The incidence and severity of this finding gradually increase with age with an average onset around 13 months of age.
Small foci or multifocal areas of myocardial necrosis with or without inflammatory infiltrate or fibrosis are seen in much younger rats. A review ofthe untreated animals in a number of preclinical safety studies over the past 10 years revealed that this lesion is a relatively common finding in untreated males as early as 3 months of age. Incidences of multifocal changes range up to 25% in these studies.
Photomicrographs and incidence tables of these changes will be presented. [4,3,2-cd] indazoles with a disulfide linkage instead of carbonyl at the 6-position. To determine potential cardiotoxicity, CI-958 was administered intravenously to mice 2 x weekly at a dose of 5, 10, or 20 mg/kg for a total of 10 injections in 7 weeks with a 2-week rest period after the 4th injection. Amsacrine, mitoxantrone, and adriamycin were used as reference. Four weeks following the final injection (Day 71), all surviving mice were sacrificed, hearts collected, fixed in Bouin's fixative, and 2 II-paraffin sections stained with Masson's trichrome were evaluated microscopically according to the Bertazzoli's method. Morphologic parameters examined were cardiocyte changes including myofibrillar lysis, vacuolation, and myocytolysis. The mean morphologic lesion scores obtained indicated that CI-958 has less cardiotoxic potential than adriamycin.
The Pathology of Gousiekte, a Plant-Induced Cardiotoxicosis of Ruminants L. PROZESKY, N. FOURIE, AND R. SCHULTZ, Veterinary Research Institute, Onderstepoort, 0110 RSA Gousiekte is a poisoning involving mainly domestic ruminants. It is characterized by acute heart failure 5-8 weeks after ingestion of certain rubiaceous plants. The diagnosis can only be confirmed histopathologically. The underlying lesion is a replacement fibrosis of the subendocardium of the apex, left free ventricular wall, and interventricular septum. This may sometimes be accompanied by round cell infiltrations. In some cases, myofibre atrophy is the most striking lesion.
In most cases, obvious premonitory signs of congestive heart failure are seldom seen and animals typically drop down dead-hence, the Afrikaans name "gousiekte," meaning 'quick disease.' The majority of animals that die of gousiekte show various degrees of ventricular dilatation and thinning of the free ventricular walls.
Degenerative myofibres in the subendocardium have a frayed appearance and reveal lysis ofmyofilaments. Loss of thick filaments exceed the loss of thin filaments. Areas previously occupied by myofibrils are replaced by certain organelles including mitochondria and endoplasmic reticulum. Most ofthe myofibre nuclei are hypertrophic.
There are indications that the pattern of fibrosis may be due to anoxia. Intravenous administration ofCI-959, a potential antiallergy compound, to rats for 7 days caused cardiac hypertrophy. Both ventricles showed increased wall thickness but the change was more pronounced in the left ventricular free wall and interventricular septum. In perfusion-fixed, PAS-stained tissue, individual cardiomyocytes showed increased crosssectional diameter and PAS-positive granularity, especially in the perinuclear region. Ultrastructurally, pools of monoparticulate glycogen were evident in perinuclear and subsarcolemmal regions; all other subcellular structures were normal. There was no indication of cardiac injury (i.e., interstitial edema and fibrosis, myocyte necrosis) at either the light or electron microscopic level. Intracellular glycogen stores in treated rats were comparable to controls two weeks following cessation of drug treatment. Significant cardiac alterations were not present in rats given CI-959 orally, the intended route of administration in humans. Intravenous administration ofCI-959, a potential antiallergy compound, to rats for 7 days caused cardiac hypertrophy. Peak increase in heart weight of approximately 20% occurred within 7-14 days and no progressive weight increase was observed following 14 additional days of treatment. Increases in heart dry weight and total protein content were proportional to increases in heart wet weight. Serum LDH and CPK levels were unaffected. Total activity and isozyme patterns for cardiac tissue LDH and CPK were unaltered. Cardiac glycogen concentration increased approximately 3-fold and was associated with an approximate 44% reduction in heart alpha-glucosidase activity. Heart weights and biochemical parameters returned to control values within I week following cessation ofdrug treatment. Significant cardiac alterations were not present in rats given CI-959 orally, the intended route of administration in humans.
Reversible Cardiac Morphologic Alterations Fol

Reversible Cardiac Biochemical Alterations Follow
Nucleolar Organizer Regions in Cardiac Lesions
Induced by Adriamycin in Rats B. LEBLANC, P. R. MOMPON, O. ESPERANDIEU, AND C. GUILLERMO, Department of Pathology, Pfizer Laboratories, BP 159, 37401 AMBOISE CEDEX (France) Ten male SD rats received iv injections of I mg/ kg Adriamycin (ADR) twice a week for 6 weeks and were sacrificedtogether with 10 controls after 6 weeks withdrawal. The pathology of the delayed progressive cardiomyopathy induced by ADR was studied using the silver staining technique (AgNOR) for Nucleolar Organizer Regions (loops ofDNA within the nucleus that transcribe ribosomal RNA) in routinely processed formalin fixed paraffin embedded histological sections of the heart. One hundred nuclei of myocytes in the left atrium were studied per rat, using a computer-assisted image analysis system (Quantimet 420, Cambridge Instrument). Results obtained by 2 independent observers were consistent. The mean surface of myocyte nuclei was increased in ADR-treated rats (40.33 JLm 2 ± 7.16 vs 32.31 JLm 2 ± 2.87, p < 0.0 I) as were the mean number of AgNORs per nucleus (2.02 ± 0.30 vs 1.50 ± 0.24, p < 0.001), the mean total surface of AgNORs per nucleus (3.30 JLm 2 ± 1.10 vs 1.55 JLm 2 ± 0.27,p < 0.001), the mean surface ofone AgNOR (1.69 JLm 2 ± 0.69 vs 1.03 JLm 2 ± 0.09, p < 0.0 I) and the percentage of nuclear surface occupied by AgNORs (7.79 ± 1.97 vs 4.65 ± 0.76, p < 0.001).
In addition, the left atrium of ADR-treated rats had an increased mean number ofnuclei I) that were very large (nb nuclei > 60 JLm 2 : 16.50 ± 6.24 vs 3.50 ± 1.90, p < 0.001), 2) with more than 3 AgNORs (12.3 ± 4.14 vs 4.2 ± 2.82, p < 0.001), 3) with a very large AgNOR (nb nuclei with I AgNOR> 2.5 JLm 2 (36.5 ± 21.29 vs 4.90 ± 3.14, p < 0.001), and 4) with abnormally shaped AgNORs (roundness measurement > 1.5 (19.5 ± 13.24 vs 5.30 ± 2.36, p < 0.001).
The abnormal number and configuration ofNORs are indicative of an alteration of protein synthesis in cardiac myocytes of ADR-treated rats. It is suggested that damage of Nucleolar Organizer Regions is involved in the genesis of cytoplasmic lesions characteristic of chronic ADR cardiotoxicity.
Arteritis in Rats Given a Dopamine Receptor Ago
The purpose ofthis study was to evaluate the oral toxicity of ABBOTT-68979, a dopamine (DI) agonist, when administered daily to rats for up to 14 days. Thirty (l5/sex) Crl:CD® BR rats were assigned to 5 groups (3 rats/sex/group). Dosages were 0,20, 50, 100, or 200 mg/kg/day. Treated rats had decreased body weight and food consumption as compared to controls. Rats given 100 or 200 mg/ kg/day were emaciated. One rat given 200 mg/kg/ day died on day 6 and the remaining rats were necropsied on day 7 due to their moribund condition. Morphologic findings included thin carcass, multifocal gastric erosions, thymic atrophy with hemorrhage, lymphoid cell depletion in the spleen and lymph nodes (thoracic), necrotizing arteritis and pariarteritis of the splanchnic arteries with medical wall hemorrhage and necrosis. The frequency of occurrence and severity ofthe arterial lesions (the most significant finding) increased with increasing dosage. The arterial lesions, which are believed to be species specific lesions and the results of the pharmacodynamics of the drug, were likely to have contributed to the adverse effects observed in this study. Male and female rats were treated with isomazole or indolidan in their diets for 104 weeks. The doses were 0.0, 11.5, 23.5, or 48.0 mg/kg/day and 0.0, 0.12, 0040, or 1.75 mg/kg/day, respectively. Only 17% of the males treated with 48.0 mg/kg/day isomazole survived the duration of the study. No effect on survival was observed in females. Indolidan had similar effects with only 18% ofthe males surviving in the top dose group. Sixty-five percent ofthe males treated with 48 mg/kg isomazole and 70% of the males treated with 1.75 mg/kg indolidan were found to have severe periarteritis often with thrombi located mainly in the mesenteric vessels. Fifty-four percent of the male rats treated with 48.0 mg/kg isomazole and 55% ofthe rats treated with indolidan died from cardiovascular disease compared to 1-2% among the control males. Animals in the low and middle dose groups of both studies had a lower incidence of cardiovascular disease than did those in the top dose groups.
Additional lesions associated with the long-term administration of both drugs were increased chronic renal disease and adrenal medullary proliferative lesions (both hyperplasia and pheochromocytomas). These lesions, like those of the cardiovascular system, occurred in a dose-dependent manner. ,5-tetrahydro-8-(methylsulfonyl)-IH-3-benzazepin-7-01] is a specific serotonin receptor (5-HT 2) agonist evaluated in animals for use in gastroesophageal reflux disease. In early toxicity testing in dogs, SK&F 103829 produced large areas of hemorrhage and edema of the aortic wall principally in the area of the aortic arch. Microscopically, the lesions consisted of focal or multifocal medial hemorrhage and necrosis of the outer two-thirds of the aorta, ranging in severity from discrete foci of hemorrhage along the vasa vasorum to extensive areas of necrosis of the aortic media. The extensive lesions were associated with fibrinoid necrosis of the media of the vasa vasorum and inflammation of the adventitia. To investigate this toxicity, the 5-HT 2 receptor agonists, SK&F 105172 and SK&F 83094, were administered to dogs (4/ group). These compounds were chosen for their pharmacologic potency and selectivity for 5-HT 2 receptors. In addition, SK&F 83094 has an active (R) and an inactive (S) enantiomer. Drug-related histologic lesions in the wall of the aorta were observed in 3 or more dogs from each group treated with the 5-HT 2 agonists, but not in any of the dogs treated with SK&F S-83094. These data suggest that 5-HT 2 agonism was responsible for the lesions of the aortic vasa vasorum, which resulted in secondary ischemic necrosis of the aortic smooth muscle. The tetrazole antiallergy compound, CI-949, is a mediator release inhibitor. In a preclinical toxicity study, dogs were treated orally at 10,20, 30, 60, and 120 mg/kg. Treatment at 10-60 mg/kg was extended to 13 weeks whereas dogs at 120 mg/kg were sacrificed by Week 3. Deaths and generalized toxicity were experienced in dogs at 60 or 120 mg/kg. At these lethal doses, purulent discharge from mucus membranes and leucocytosis with neutrophilia were observed. Multisystemic arteriopathy with associated suppurative to pyogranulomatous inflammation of viscera and soft tissues was detected histo-pathologically. Suppurative lesions suggested bacterial or fungal etiologies, but bacterial cultures and special histologic stains identified only commensal organisms of questionable significance. Exuberant inflammatory cell infiltration, comprised predominantly of neutrophils in perivascular tissues, distinguishes this lesion from spontaneous arteriopathy, and the CI-949-induced arteriopathy may represent an exacerbation of a preexisting lesion in beagle dogs.
Dose-Dependent Arteritis in Cynomolgus Monkeys
After Recombinant human interleukin-4 (rhuIL-4) is a candidate for the treatment ofrefractory cancer based on its potential to enhance immune function. Total daily dosages of 0 (vehicle control), 1, 5, or 25 ""g/ kg and rhuIL-4 were given b.i.d. as divided subcutaneous dosages to male and female cynomolgus monkeys (5/sex/group) for 1 month with a 2-week recovery. Histomorphologic evaluation revealed several types of arteritis including chronic endarteritis and chronic obliterative arteritis in a variety of tissues. The obliterative arteritis was characterized by proliferation ofvascular smooth muscle cells and infiltration of eosinophils whereas the endarteritis was characterized by subintimal infiltration of eosinophils. All groups given rhuIL-4 were affected and the incidence of lesions was dosage-related. However, not all type of lesions occurred nor were all tissues affected for each monkey. The pathogenesis of these lesions is unknown. After 2 weeks of recovery, the overall incidence of arteritis was reduced, and arteritis was not observed for the I ""g/ kg/day group.
Arterial and Venous Changes in Rats Following Administration of a Phosphodiesterase Inhibitor F. R. WESTWOOD, P. GREAVES, AND J. ISWARAN, ICI Pharmaceuticals, Mereside, Alderley Park, Macclesfield, Cheshire SKIO 4TG, United Kingdom ICI 153,110, an inotropic vasodilator, was administered to rats at doses of 5, 10, and 250 mg/kg/ day for up to 182 days. Histological examination was conducted after 28 days and 182 days of treatment as well as at 48 days after cessation of dosing.
Vascular alterations in a variety of tissues were identified in most animals at the high dose and to a lesser extent at the lower doses. Blood vessels in the mesentery, splanchnum, myocardium, testis and pampiniform plexus were particularly affected. Ear-ly changes were primarily arterial necrosis and inflammation. Chronic administration resulted in pronounced arterial and venous wall thickening accompanied by an unusual "plexiform" change in mesenteric veins. This "plexiform" lesion was characterised by multiple, cavernous blood-filled spaces in the media and adventitia of medium-sized veins. At the end of the withdrawal period, vascular thickening was still present but the prevalence of arteritis was greater than in rats examined at termination of the main test.
As systemic hypertension was not found in treated rats, vasodilation occurring at or near normal blood pressure, resulting in breakdown of vascular autoregulation and development ofexcessive critical wall tension, was probably the cause of the arterial changes. Similar hemodynamic changes were probably also responsible for the striking venous alterations. PAN) is a relatively common spontaneous inflammatory lesion of mesenteric, pancreatic, renal-and testicular arteries of the rat but occurs rarely in other species. The spontaneous incidence in aged rats is 1-3%, being more frequent in males; the etiology is unknown. Results from a 2-yr carcinogenicity study of SK&F 82526 (fenoldopam mesylate, FM), which was administered orally by gavage once daily to Sprague-Dawley rats, indicated a marked dose-dependent increase in the incidence ofPAN in both male and female drugtreated rats. FM is a selective post-junctional dopaminergic, OAt vasodilator which induces necrosis and hemorrhage within the medial smooth muscle of splanchnic arteries upon administration to rats by continuous intravenous infusion. Similar lesions do not occur in dogs or monkeys. The incidence of PAN in pancreatic arteries of control male and female rats in this 2-yr study was 5 and 1.5%, respectively. In contrast, in males administered 5, 15, or 25 mg/kg/day FM, the incidence increased to 8, 29, or 53%, respectively. The incidence of PAN in pancreatic vessels of females from the same dosage groups increased to 3, 6, or 9%, respectively. The incidence of PAN within testes of controls was 17% compared to an incidence of 19,26, or 39% in drugtreated rats. We conclude from the results of this 2-yr study that repeated activation of dopaminergic OA 1 receptors in the rat represents one mechanism by which PAN can be induced. The biochemical TOXICOLOGIC PATHOLOGY events which mediate this process, however, remain unknown. Hyaline glomerulopathy is a spontaneous disease of undetermined etiology that occurs sporadically in various strains of aging mice. In our laboratory, this disease was observed with unusual ultrastructural features as an incidental finding in 2 female B6C3Fl mice from 2 carcinogenicity bioassays. Microscopically, renal lesions were characterized by marked diffuse enlargement and prominent global hyalinization ofthe glomeruli, equally affecting both kidneys. Subendothelial hyalinosis, collapse of capillary lumens, adhesions of Bowman's capsule, periglomerular fibrosis, and expansion of the mesangial matrix were observed. Affected glomeruli were PAS stain positive, but negative for amyloid by the Congo red method. Immunocytochemical staining revealed weak positivity in the glomerular deposits with polyclonal anti-mouse IgG-IgM-IgA cocktail. Ultrastructurally, there were characteristic subendothelial osmiophilic deposits composed oflooselypacked fibrillar material in the glomeruli. Fibrils were relatively uniform, measured 6.1-17.08 nm in diameter, and formed single or double-layered structures. Large masses of fibrils often compressed capillaries and obliterated Bowman's space. The ultrastructural and immunocytochemical characteristics are suggestive of a spontaneous immune-mediated mechanism in a strain of mouse commonly used in toxicology studies.
Induction of Polyarteritis Nodosa in
Renal Pathology Induced in the Rat by Ethoxyquin G. C. HARD AND G. E. NEAL, Toxicology-Unit, Medical Research Council Laboratories, Woodmansteme Road, Carshalton, Surrey SM5 4EF, United Kingdom Ethoxyquin (EQ) is used as an antioxidant in animal feed-stuffs and as a special-purpose pesticide. Early rat toxicity assays demonstrated inflammatory renal cortical changes typical of chronic pyelonephritis, but, more recently, a study has indicated that EQ may induce severe proximal tubule hyperplasia suggestive of preneoplastic change. To clarify these renal proliferative effects, we have continuously fed Fischer 344 rats with 0.5% EQ, sampling from 4 to 58 weeks. The primary lesion in male kidney was papillary necrosis which progressed to pyelonephritis affecting the cortex. Hyperplasia of cortical epithelium involved tubules containing pus cells, thus representing nephrons affected by ascending infection in the pyelonephritic process. Urothelial hyperplasia was also a prominent lesion in male rats fed EQ for at least 24 weeks. Kidney changes were significantly less marked in females, comprising subtotal interstitial degeneration of the papillary tip. While demonstrating previously unrecorded lesions associated with EQ, this study did not support a primary preneoplastic effect of EQ in the renal cortex. Fischer 344 rats were treated for a period of 2 yr with a urinary bladder carcinogen. Urinary bladder specimens were examined by immunohistological (IHC) techniques for the Tissue Polypeptide Antigen (TPA) marker. The results were correlated with observations made from the same tissue sections stained with H&E. The following results were obtained: in normal epithelium, only the superficial (umbrella) cell layer was stained, exhibiting marked cytoplasmic staining. Simple hyperplastic epithelia which did not show atypia were stained diffusely in all layers and usually in a distinct to moderate intensity. These cells appeared to possess similar cytological characteristics to normal umbrella cells. In the case of nodular and papillary hyperplasia with a moderate degree of cellular atypia, only the superficial cell layer stained positively. In transitional cell papillomas and carcinomas with a moderate degree of atypia, usually only the superficial cell layer was stained. There appeared to be a good positive correlation between the extent and the staining intensity for TPA and the grade of differentiation. These results are in good agreement with those described in human patients. We conclude that the TPA IHC technique could be applied to rodent carcinogenicity studies as an aid to the diagnosis and classification of urinary bladder neoplastic processes. The anti-inflammatory and anti-arthritic effects of indomethacin were evaluated in the tibiotarsal joint ofthe adjuvant arthritic rat. Adjuvant arthritis (AA) was induced in 32 Lewis rats on day 0 by administering a single intradermal dose (0.75 mg) of M. butyricum in light paraffin oil (FCA) into the base of the tail. Indomethacin was administered in tragacanth to rats (8/group) at 0.1, 0.3, or 0.9 mg/ kg/day dosages po, U.I.D. on days 13-17 and 20-24. Eight additional rats, given tragacanth alone, served as arthritic controls. Six normal, disease-free rats served as normal reference animals. Arthritic lesions were evaluated radiographically and histologically using a scoring system based on the severity of skeletal tissue loss. Morphologic changes were correlated with changes in hindpaw volume (edema).
Effects of Indomethacin on the Arthritic Lesion in
The low-dose (0.1 mg/kg) ofindomethacin caused moderate decreases (-70%) in soft tissue swelling, but had no effect on the extent and severity of the inflammatory process or on the degeneration of bone and cartilage. The mid-dose (0.3 mg/kg) of indomethacin caused marked (-130%) decreases in soft tissue swelling, moderate decreases in the extent but not severity of the inflammatory process, but again had little to no effect on the degenerative loss of bone and cartilage. Although the relatively high dose (0.9 mg/kg) of indomethacin caused profound (-180%) decreases in soft tissue swelling as well as the extent and severity ofthe inflammatory process, equivalent decreases in bone and cartilage loss were not observed. Moreover, this dosage of indomethacin was associated with histologic evidence of proteoglycan loss from articular cartilage.
These findings indicate that the anti-arthritic effects of indomethacin are due primarily to its ability to decrease the overall inflammatory process. The data also show that indomethacin contributes to the loss ofarticular cartilage by inducing the dissipation of matrical proteoglycans. Thus, these findings indicate that the anti-edematogenic and/or antiinflammatory properties of an agent may not necessarily reflect a skeletal-sparing/anti-arthritic effect. Proliferative endosteal lesions were observed in metaphysis and diaphysis offemur and sternebra of Wistar [CRL:(WI)BR] rats administered 3 chemically-distinct anticancer compounds with dissimilar mechanisms of action: an antifolate, an adenosine deaminase inhibitor, and a mitotic inhibitor. Islands ofwoven bone, often circumscribed by conspicuous myelostromal proliferation, were seen on Days 8 to 28, in rats given the antifolate daily by gavage, and on Day 4 but not Day 29, in rats given a single intravenous dose of the adenosine deaminase inhibitor. Intravenous administration of the mitotic inhibitor for 1 or 5 days resulted in marrow necrosis, marked centripetal new bone formation, and myelostromal proliferation on Days 4 and 8, respectively. These lesions were not present at termination of these latter studies (Days 29 and 35, respectively) . Local bone marrow injury and consequent release of inflammatory mediators or growth factors may be involved in induction of these proliferative bone lesions. The mice in this study were individually caged, specific-pathogen-free NCTR B6C3Fl hybrids. Their C57BLl6N and C3H/HeN MTV-parent stock were obtained from NIH more than 10 yr ago. Mice were fed NIH-31 Diet (Purina Mills Inc., Richman, IN) either ad lib or 60% of ad lib with vitamin supplementation. Groups ofapproximately 15 were examined at 12, 18, 24, 36, and 42 months of age (only mice on restricted diet survived 42 months). At 24 months, both groups had initial evidence of leucodystrophy-minimal vacuolation of many of the major white tracts of the brain, and neuropathy ofthe optic nerves. At each succeeding examination period, the lesions were progressively more severe, extensive, and degenerative. The corpus callosum, tapetum, hippocampal fimbria and fornix, optic tract and nerve, and the cingulum were areas most severely affected. The severity of the lesions in the restricted fed group compared to the ad lib fed mice was delayed approximately 6 months. (Jointly supported by NCTR and The National Institute of Aging.)
Proliferative Bone Lesions in Rats Given
Pathogenesis and Reversibility of Retinopathy Induced by 1,4,-bis(4-aminophenoxy)-2-phenylbenzene (2-phenyl-APB-144) in Pigmented Rats K. P. LEE AND R. VALENTINE, Haskell Laboratory, E. I. du Pont de Nemours & Co., Inc., Elkton Rd., Newark, DE 19714 Pigmented rats were administered a suspension of 0, 25, or 100 mg/kg 2-phenyl-APB-144 in corn oil by gavage. The rats were killed at 4 and 12 hr, 1, 2, 4, 7, 14, 28, 57, or 84 days after dosing. The primary target site appeared to be retinal pigment epithelial (RPE) cells and, subsequently, photoreceptor outer segments (PaS) were disrupted, possibly due to discontinued supportive function of damaged RPE cells. The severity and reversibility TOXICOLOGIC PATHOLOGY ofthe retinopathy were dose-dependent. Intact photoreceptor inner segments (PIS) and functional RPE cells appeared to be important determinants for reversibility of the retinopathy. At 25 mg/kg, RPE cells and POS were damaged, but PIS were intact. At 14 days post-exposure (PE), damaged POS were partially regenerated and were essentially normal by 57 days PE. At 100 mg/kg, the RPE cells, POS, and PIS were extensively disrupted. After 57 days PE, focal regeneration of POS was observed where a single layer ofRPE cells and intact PIS were present. Approximately 20-30% of the POS had partially regained normal structure by 84 days PE.
Influence of Basal Diets on Mucosal and Nonmu-
cosal Compartments of the F344 Rat Large Intestine T. A. BERTRAM AND D. A. CUSTER, The Procter and Gamble Co., Cincinnati, OH 45239 Untreated control rats fed natural or semipurified basal diets frequently serve as untreated controls and are considered to have "normal" GI structure. However, there is little information available comparing the influence of different basal diets on large intestinal structure and function. We examined the effects of a semipurified diet (AIN-76a) with and without fiber (methylcellulose)and 2 commonly used natural formula diets (Purina 5001 and NIH-07) on allometric parameters ofthe F344 rat large intestine. Twelve-week-old rats, maintained on a Purina 5012 diet, were switched to 1 of 4 diets and fed ad libitum for 3 weeks. Rats on each diet had similar rates of body weight gain but rats fed the natural diets consumed more feed than did rats fed the semipurified diets (p < 0.05). In rats fed Purina 5001, tissue volume of the large intestine was 45% larger than that in rats fed other diets (p < 0.05). The increased tissue volume was the result of increased mass of both the mucosal and nonmucosal (muscular) compartments. Mucosal surface-to-volume ratios were larger in the rats fed the semipurified diets than in rats fed either ofthe natural diets. This demonstrates that in the F344 rat, the type of basal diet significantly influences the large intestinal mass by modifying both mucosal and muscular compartments and that adaptation to dietary modification occurs within 3 weeks after changing the diet.
Effects of 2 Weeks of Dietary Restriction on Some
Common Toxicologic Indices in Sprague-Dawley Rats D. SEMLER, Z. RUBEN, S. TEGTMEYER, AND S. LE-VIN, Searle, 4901 Searle Parkway, Skokie, IL 60077 Groups of 10 male and 10 female rats received 75%, 50%, or 25%, respectively, of the control group's mean feed consumption ofthe previous day. After 2 weeks, the animals were fasted overnight and sacrificed, at which time blood was collected. Final body weights of the three groups averaged 80%, 64% and 40% of control, respectively. Red blood cell counts increased in both sexes in direct proportion to the degree of restriction. Serum glucose increased (about equally) in all female restricted groups, while globulin decreased. The 25% groups and 50% females had lymphopenia and hyperchloridemia. Hypokalemia and prerenal azotemia were seen in the 25% groups. Thymic weights of both sexes were decreased in the 50% and 25% groups and the thymuses showed premature involution. Testicular weights were decreased in the 25% males and 4 of the 10 males in this group had testicular degeneration. Bone marrow ofthe 75% and 50% groups had a slight increase in fat content and concomitant decrease ofhematopoietic activity. The 25% group had complete depletion of marrow fat and severe, complex derangements of the architecture, cell content and cytologic appearance. Grossly, the stomachs of feed restricted animals had an increased incidence of mucosal hemorrhages. Nine monoclonal (Lyt-l, Thy-I, L3/T4, Lyt-2, HLA-DR, Anti-la, Anti-lambda, Anti-kappa and Anti-Mac-l) and 2 polyclonal antibodies (Anti-Ig G,M,A and Anti-IgG) were applied to cryopreserved sections of spleen, mesenteric lymph node, and thymus from 3 mice/sex to classify Band T lymphocytes. All T-cellsin the lymphoid tissues were identified using Thy-l and Lyt-l; the thymic cortex stained heavily with Thy-I. L3/T4 and Lyt-2 stained helper/inducer and cytotoxic lymphocytes, respectively, in the T-dependent areas of the lymph node and spleen, with intense staining of cells in the thymic cortex. B-cell areas in the spleen and lymph node were clearly outlined by Anti-kappa. The B-ceU areas were also identified by Anti-Ig G,M,A and IgG antibodies; however, with less intensity and more background staining when compared to Anti-kappa. Anti-Mac-l identified individual macrophages in the splenic red pulp, thymic medulla, and cortical and medullary sinuses of the lymph node. This set of 8 antibodies may be used to assist in the classification of lymphoid tumors in mice and to study the effects of xenobiotics on the immune system in mice. All other antibodies failed to identify cells due to low concentration of the antigen (Lambda) in the mouse or failure of cross reactivity of rat antibodies (HLA-DR and Anti-Ia) to the mouse antigen. Cationic-amphiphilic drugs or amines alone (cationic moiety with minimal lipophilicity) may be stored in cellular lysosomes and apparently in other cytoplasmic acidic vesicles, such as endocytic, transport or Golgi vesicles. Storage may be associated with cellular processes of membrane transport and turnover. Morphologic alterations associated with storage are distended vesicles whose contents vary, e.g., concentric lamellar bodies, clear (electron-lucent) material, dense crystalline structures, or combinations thereof. Phospholipid accumulation has been considered the hallmark chemical change of storage. We found, however, that storage of several drugs in cultured cells is associated with alterations in saccharides in addition to phospholipid. In addition, there was no correlation between the nature of morphologic and chemical alterations. These results indicate that relying on either morphologic or chemical analysis alone is not sufficient for diagnosis, nor for understanding the mechanism or the biologic significance of storage. The latter is particularly important in toxicologic evaluation since most cases of storage have not been shown to result in functional impairment (toxicity).
Freund's Adjuvant-Induced Disseminated Granulomas in Sheep C. G. ROUSSEAUX, M. MOSTROM, AND B. R. BLAKLEY, Departments of Veterinary Pathology and Physiological Sciences, Western College of Veterinary Medicine, University of Saskatchewan, Saskatoon, Sask., Canada S7N OWO Lesions associated with the administration of complete Freund's adjuvant in lambs are described. These lambs were part of an experiment to determine the in vivo delayed type hypersensitivity response to keyhole limpet hemocyanin component of the immunomodulatory effects of vitamin E and selenium deficiencies in lambs. Crossbred lambs entered the experiments at 3 weeks old, at which time they were given 5 ml ofcomplete Freund's adjuvant and keyhole limpet hemocyanin as an emulsion. Each ml of the adjuvant contained Mycobacterium tuberculosis (heat killed and dried) in 0.85 ml paraffin, and 0.15 ml manide manosteate. Necropsy was undertaken 8 weeks later, at which time all animals demonstrated lymphoid hyperplasia. His-tologically, more than 50% of the animals demonstrated granulomatous lesions in the liver, lung, kidney, spleen, and lymph nodes. The nodules in the lungs and cervical lymph node showed large necrotic and hemorrhagic areas. Histologically, small basophilic cells resembling small cytotrophoblasts ofthe rat placenta and large mononucleated bizarre giant cells suggestive of trophoblastic giant cells were noted. The giant cells stained positively by immunohistochemical (IHC) techniques for human chorionic gonadotropin and prolactin. This is the first reported case of a choriocarcinoma in a male rat.
2) A spontaneous uterine granular cell tumor was found in a 99-week-old F344 rat. On microscopic examination the tumor was well defined, measuring 2 mm in diameter and attached to the cervical wall. Cells, which were arranged in strands, solid lumps and nests, appeared large and polygonal with a round, occasionally elongated, hyperchromic nucleus. Cytoplasmic granules were PAS positive and diastase resistant. IHC staining for vimentin was negative. Electron microscopy revealed a globus vesiculated cytoplasm with swelling ofthe Golgi vesicles and cysternae of the rough endoplasmic reticulum, osmiophilic bodies and residual degenerating unidentified organelles. This tumor has not been described previously in this location. glandular portion. Despite clear evidence oftoxicity, NaF did not alter the incidence of preneoplastic or neoplastic lesions at any site in rats of either sex. From these data, it was concluded NaF is not carcinogenic in Sprague-Dawley rats.
Cell Killing in Normal Cultured Rat Liver Slices following Photodynamic Therapy (PDT) P. J. GOLDBLATT by PDT. Four groups of 3 male Fischer 344 rats (ISO g) were treated with 0, 0.15, 1.5, or 15 mg/kg SnET 2 and sacrificed 24 hr later. Precision cut liver slices were produced, placed in culture dishes containing L-15 medium, irradiated with 15 mW/cm 2/ 30 min laser light (670 nm) and placed in an incubator (100% air, 37°C).Slice toxicity was assessed by lactate dehydrogenase (LDH) release into the culture medium for up to 6 hr post-treatment. Slices were sampled at the same time intervals for LM and TEM. Endothelial death was observed at all drug doses while significant LDH release and hepatocyte death were observed only in light treated groups at higher drug levels (> 1.5 mg/kg). Our results indicate that endothelial cells and hepatocytes are directly sensitive to the effects of PDT.
